Relationship between dilatation of the rat uterine cervix and a small dermatan sulfate proteoglycan.
Cervical linear circumference (lo), extensibility and rate of creep, and the content and concentration of collagen and proteoglycans were determined on uterine cervices of rats at different reproductive stages. The inner circumference increased from 9 +/- 3 (SD) mm at the nongravid stage to a maximum of 41 +/- 5 mm at term; a significant drop to 23 +/- 2 mm occurred by 4 h postpartum with a further drop to 18 +/- 4 mm by 1 day postpartum. The extensibility and rate of creep reached their maxima 1 day before term and returned to the nongravid value by 1 day postpartum. The small (Mr = 95,000) type II dermatan sulfate proteoglycan, the major cervical proteoglycan, increased from 43 +/- 6 micrograms per cervix at the nongravid stage to 196 +/- 33 micrograms at term. The amount of this proteoglycan decreased significantly by 35% to 126 +/- 5 micrograms within 4 h postpartum and declined further to 79 +/- 16 micrograms by 1 day postpartum. The total cervical collagen content increased less than 2-fold during pregnancy, from 3.5 +/- 0.5 to 6.3 +/- 0.7 mg; a decline to 5.8 mg by 1 day postpartum was not significant. The ratio of small proteoglycan: collagen increased 2.5-fold between the nongravid state and term, then returned to the nongravid value by 1 day postpartum. Significant correlations were found between the lo and the amount of small proteoglycan per cervix (r = 0.86; n = 69) and between lo and the ratio of small proteoglycan:collagen (r = 0.83; n = 50) when data from every reproductive stage were combined. A mechanism is proposed whereby the interaction of the proteoglycan with collagen fibers might alter mechanical properties and contribute to cervical dilatation and its rapid reversal.